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Goals

* Overview of HL7 and the Version 3
Message Development Process

°* The Role of Vocabulary in the HL7
Reference Information Model (RIM)

° The HL7 Vocabulary Model

* Common Terminology Services
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Health Level Seven

f

* Health Level Seven (HL7) is an American National Standards
Institute (ANSI) Accredited Standards Developer.

* The (current) mission of HL7 is to provide a comprehensive
framework and related standards for the exchange, integration,
storage, and retrieval of health information that support clinical
practices and the management, delivery and evaluation of health

services.
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Health Level Seven

°* Founded in 1987 to develop an open
standard for vendors to use to
interface clinical systems

* First widely implemented standard
was Version 2.1, published in March

1990

* Today, more than 90% of hospitals in
the United States use one or more
versions of the HL7 V2.x
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Health Level Seven

Why Version 3?
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Why Version 3?
Pluses and Minuses of V2.x

Pluses Minuses
* broad functional * broad functional
coverage coverage
* highly adaptable * highly adaptable
°IS environments *“Seen one? Seen
differ one.”
*system capabilities *vendor capability
variations mismatch
° vocabulary ° vocabulary
independent independent
* Jeast common * Jeast common
denominator denominator

technological base technological base
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Why Version 3?
Evolution of the HL7 Mission

* Version 2.0

The purpose of HL7 is to develop and
publish protocol specifications for
application level communication among
diverse health data acquisition,
processing and handling systems.
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Version 2.0
Individual Systems

HIRRRRNARRRR RN
ADT \

Mercy Hospital

gooad

LIS




@MAYOCLINIC
Why Version 3?
Evolution of the HL7 Mission

* Version 2.x (1997)

To provide standards for the exchange,
management and integration of data that
support clinical patient care and the
management, delivery and evaluation of
healthcare services. Specifically, to
create flexible, cost effective
approaches, standards, guidelines,
methodologies, and related services for
interoperability between healthcare
information systems.
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Version 2.X
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Why Version 3?
Evolution of the HL7 Mission

°* Today

To provide a comprehensive framework and
related standards for the exchange,
integration, sharing, and retrieval of electronic
health information that supports clinical
practice and the management, delivery and
evaluation of health services. Specifically, to
create flexible, cost effective standards,
guidelines, and methodologies to enable
healthcare information system interoperability
and sharing of electronic health records.
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Version 3
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Modeling Structure and
Formalism
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Definitional Formality

Number of Parties
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Health Level Seven

Version 3 Methodology
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The HL7 Message Development Framework

Phases. activities. and models

Requirements Analysis Solution Design and Implementation
Usze Case [nformation [nteraction Message MMe=sage
Analysis Analysis Dresign D=1z Specification

. | I-n Order ER7,
! choice of CORBAMOLE,
i ll-n Drug SGMLML,
nteracti Hizrarchical [mplementation
se Case Reference Information "|,:1n"'| f;ln Message Tachnology
Mol Medel He e [escription Specilication
(UCM) (RIM) (IM) (HMD) (ITS)

Reference Model Repository

Figure 1-2. HL7Y Message Development Process Maodel
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Version 3 Methodoloo

Storyboard
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HL7 V3 Message Design Models
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Hierarchical Messaae Definition
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HL7 V3 Message Implementation
Technology
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Health Level Seven

The HL7 Reference
Information Model
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Reference Information Model

Version 0.86
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Reference Information Model
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HL7 Rim V2.01
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Role Link

ActRelations hip

(from Acts)
Has Authority v WP2enos €9
+ inwersionind : BL
Has Part + contextControlCode : CS
Has Replacement + contextConductionind : BL
CEPIHITAEIR T inboundLink + sequenceNumber : INT
+ priorityNumber : INT
source| 4 target 4 + ErauseyQuantity 1 PQ
+ checkpointCode : CS
- + splitCode : CS
+ joinCode : CS
ROIG + negationind : BL
- + conjunctionCode : CS
i + localVariableName : ST
Patient + seperatablelnd : BL
Licensed Entity
Access
Employee outboundRelationship
target source
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Post 0.86 Rim
Where Did the Complexity Go?

\ ,

+ Vocabulary
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Statements in “RIMese”

Drug

classCode*:
determinerCode*: <

quantity:
desc:

code®: [1..1] <= DrugEntity (Dr

g code)

Wredmug *

ManufacturedProduc
classCode*: w

consumable

typeCode*: <= CSM

7/

Vocabulary

moodCode*:
id*: 11 [1..1]

code*: CE CWE
text*:

routeCode:

oute OfAdministration

doseQuantity: PQ
rateQuantity: PQ
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HL7 Rim V2.01
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() MAOLNE Structural Codes — The Information Model

LanguageCommunmication

languageCode: CE
maodeCode : CE
proficiencylLevelCode : CE
preferencelnd: BL

e

S Entity 2
classCode :

determinerCode : CS
id : SET=IlI=
code : CE

quantity : SET<P0O>
name : BAG=EN=

desc : ED

statusCode : SET=CS=>
existenceTime : WL=<TS>
telecom : BAG=TEL=>
riskCoie : CE
handliingCode : CE

LivingSubject

administratr
hirthTime : TS

Material

:CE

Place
mobilelwe=BE"
addr : AD
directionsText : ED

positionText: ED

< Organization 2
addr : BAG=<A

standardindustryClassCaode : CE

deceasedind: BL
deceasedTime: TS
muktipleBirthind : BL
mulktipleBirthCrderNumber : INT

organDonorind : BL gpsText: ST
ManufacturedMaterial )
lotNum .
expirationTime : NML<TS>
stabilityTime : WL=TS=>

Person )
addr ; BA G< Are—
maritalStatusCode : CE

NonPersonLivingSubject
strain

educationLevelCode: CE
raceCode: SET=CE=>
disabilityCode : SET<CE=>
InvingArrangemenmntCode : CE
religious AffiliationCode : CE
ethnicGroupCode : SET<CE=>

genderStatusCode : CE

diameterGuantity : PG
capTypeCode: CE

canaratarTumaCnda - CF

i Container s Ty,
capacityOumityPQ ( Devic:e)
heightQuantity : PO manufacturerModeNTame : SC

softwareName : SC
localRemoteComrolStateCode : CE

B e ] R [ e N e
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([:ivingSubiecD .
(Place) Qrganizatiop ateria

®anufacturedMaterig?

(Person) NonPersonLivingSubjech T
(Containeb o
Device




() MAYO CLINIC Structural Codes — Vocabulary Class Codes

YO File Edit Wiew ‘Window Help

To show a single domain. right-click

Dnmﬂln browsing tree
. EntitvClass
EI -ﬁiﬁ _EntityClassFRoot { EMT)
..... B _EntityClassLlivingSuhject [ LI
EI Eﬁ _EntityClasshdaterial [ bAAT)
L = -ﬁiﬁ _EntityClassktdanufacturedbdaterial [ MbAAT)
: EI .ﬁfﬁ _EntityClassContainer { ZOMT)
S I holder (HOLDY
= -ﬁiﬁ _EntityClassDewvice [ DEY)
ﬂ cerificate repraesentation [(CER)
T ! imaging modality (kA D DN
----- ! chemical substance [(CHER]
P - food (FOOLD
E _EntityClassOrganizatiaon [ OFRIG)
] _EntityClassPlace [ PLZ)
Ml group (RGRF)
- .M health chart entity (HCE)
_ _x_EntityClassDocumentFeceiving
- _x_EntityClassFPersonOrOrgReceinsing

L




() MAYO CLINIC Structural Codes — Vocabulary Class Codes

YO File Edit Wiew ‘Window Help

To show a single domain. right-click

Dnmﬂln I:]n:nl.rﬂlng tree

fraging modality: (kA0
idal substance (CHER)
DDD]

g Entlt'_-,..fI:Ia
Ml group (RGRF)
Wl health chart entity (HCE)
_ _x_ EntityClassDocumentRecersing
- _x_EntityClassFPersonOrOrgReceinsing
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() MAYO CLINIC Structural Codes — Vocabulary Code Codes

]ERGEETrEE - [Domain TreeYiew for RIM_0Z203]

WO File Edit Wiew ‘Window Help

To show a single domain. right-clhick or

DDH"IEIII‘I browsing tree

Entlt'_-,,-'lf:cu::le

L & _katerialEntitvClassTwpe

_ContainerBEntity Twpe

E-ﬁiﬁ _PackageEntitv Twpe [ PEIG]

E _ComplianceFackagebEntity Twpe [ CORMPRFEIG)

B EdEntityTwpe [ KIT)

_ _MonRigidContainerEntity Trwpe
_ _RigidContainerEntity Twpe
_ _DrugEntity
- 8 _tAaterialEntiteAdditive

_kMedicalDewice
----- _ _AaccesshkidedicalDewvice
P R _ _AadministrationkdedicalDewvice
n _FroductEntitwTwpe
W SpecimenEntityTwpe
8 < _AdministeredSubstance
_ BElood Froduct (BELDRFRL
.l “vaccine WCCHE)

----- ! I3'I acelbE ntlt'_-,,ng,..-'F:l =

B —
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Structural Codes — Class Codes and Code Codes

I RoseTree - [Domain TreeYiew for RIM_0203] I§ RoseTree - [Domain TreeView for RIM_0203]

VO File Edt Yiew Window Help

VO Bl Edit View Window Help

To show a single domain, right-click

Dumﬂin browsing tree

- EntityClass
Egﬁ _EntityClassFoot [ ENT)

= gﬁ _EntityClasshanufacturedhdaterial { Mhd
n EI %ﬁ _EntityClassContainer { CONT)
M holder (HOLD)
EI ﬁﬁ _EntityClassDewvice { DEY)
: MY ceificate representation (CER)
T ! imaging modality (MODDY)
----- ! chemical substance (CHEM)
----- -1 food (FOOD)
‘ﬂ _EntityClassOrganization { ORG)
B _EniityClassPlace { PLC)
M group (RGRP)
Ml health chart enity (HCE)
! _x_EntityClassDocumentReceiving
M _x_ErtityClassPersonOrOrgReceiving

P S| Ent@ClasstmgSubjed(M
Egﬁ _EntityClassMatenal [ MAT)

To show a single domain, right-click or

[_]ﬂﬂin browsing tree
-4 EntityCode
E tatenialEntityClass Type
. _ContainerEntity Type
g%‘ﬁ _PackageEntityType { PKG)
B _compliancePackageEntin Type ( COMPPKG)
B _KitEntityTyne (KIT)
W _NonRigidCantainerEntityType
' _RigidContainerEntty Type
----- ' _DrugEntity
----- - _MaterialEntityAdditive
A _MedicalDevice
' AccesshedicalDevice
----- ' AdministrationMedicalDevice
! ProductEntityType
- _SpecimenEntityType
- AdrministeredSubstance
M Bload Product (BLDPRD)
M Vaccine (VCCNE)

..... ' PlaceEnttyType

i-n—.-.n
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HL7 RIM Core Class Attributes

RoleLink

(from Roles)

+ typeCode : CS

0..n

inboundLink

outboundLink | 0--N

source, 1 target 4

Entity A i i
Role ctRelationship
(from Entities) player | ROl (fom Roles) (from Acts)
. ayedRole
+ classCode : CS 0.1  PAEIROP L classCode - CS + typeCode : CS
+ code : CE scoper + code : CE
+ determinerCode : CS scopedRol 0.n 0.n
0.1 8..n 1 inboundRelationship outboundRelationship
source
target 1 1
Act
0..n (from Acts)
Participation + classCode : CS
(from Acts) + code : CD
+ typeCode : CS |5 1/+ moodCode : CS
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HL7 Vocabulary

* Consists of:

°* HL7 Core Attributes
(Information Model)

* Secondary Attribute Codes
* Patient Gender
° Prescribed Drug
° Dx
° Lab test
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HL7 Vocabulary
(RoseTree Demo)

]ERuseTree - [Domain Tree¥iew for RIM_0203] AI-PIl - |E’ |5|
VO Fls Edit wiew window Help 8]l
To show a single domain. right-click on the domain. or select it and use the edit menu.

Domain browsing tree

E RIM_0203 ~ | MWALUE SET-» AdministrativeGender ;l
-8 ABCcodes
-l AcknowledgementCandition The gender Df_ a person used for adminstrative purposes (as
-l AcknowledgementDetailCode opposed to clinical gender]

’ AcknowledgementDetail Type

! AcknowledgementMessageCaode

’ AcknowledgementType

! AcknowledgmentiiessageType

[]—-’ ActClass Used in aftributes:

[}’ Ja—— LivingSubject administratveGenderCode

-§l ActireniceElementiodifier

=Ml Acthiood

-l ActPriority

’ ActReason

! ActRelationshipCheckpoint

-J ActRelationshipJoin

- Ml ActRelationshipSplit

! ActRelationshipType

Nl ActSite

Bl ActStatus

- Jl ActUncenainty

! AddressFanType
dminis 11|

W Fermale (F)

M tdale (M)

Code Systemns:
Administrative Gender

-l AmericanindianaslaskaMativel anguages
-l Attentinnk esawnrd




@MAYOCLINIC
HL7 Vocabulary Philosophy

°* HL7 is NOT a terminology developer

* Use external terminology whenever
possible

° Create / augment only when necessary
°* Terminology not available
* Available but prohibitive cost
°* Incomplete

* Small and/or Version 2 compatible
tables

* Patient gender
° Marital Status
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Health Level Seven

Vocabulary Model
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Attributes, Vocabulary Domains
and Value Sets

RIM Attribute

0.n constrained by
1

Vocabulary Domain

0..n
0L Context
0.n
Value Set consists of
l..n
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Code Systems

CodeSystem

ionCf
version 1 definedIn

hasSource
0.1 represents defines|0.." -3 sourceFor| 0..*
CodeSystemVersion EJ, LﬂCudEdCuncEpt J ConceptRelationship
represents imtentof 1" hasTarget 0.* | targetOf

1elps define

1.*
ConceptDesignation ConceptProperty

designated by characterized by
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Health Level Seven

Common Terminology Services
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Common Terminology Services (CTS)

° Purpose is to specify a common
Application Programming Interface
(API) to access terminological
content

* Client software doesn’t have to know
about specific terminology data
structures and/or how to access them

* Server software can plug and play
with many clients
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CTS API

Application
VOC&b Find codes having “*myelitis”

Browser (

Interface CTS
|/ //

HL7

Terminology
Service \ Server /' gelect * from VOC concept designation

S WHERE text like ‘Y%myelitis’

MS Access
Tables

Data
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CTS API - Different Client, Same
Service

IHC

Application . 11s
Picklist Find codes having “*icillin”
N (< (
Interface CIS I
|/
HL7

\ Terminology/
Service \ Server /' gelect * from VOC concept_designation

S WHERE text like ‘%icillin’

Data MS Access
Tables
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CTS API - Different Server, Same
lent

IHC

Application T
Picklist Find codes having “*icillin”
_ / (
Interface ﬁ ]
| APELOTI
. DTS Select * from conc_repr
Service < WHERE text like “%icillin’
AND ...
D Oracle
Data
CT Tables
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CTS API - Distributed Services

IHC

Application T
Picklist Find codes having “*icillin”
Tool (

<

Interface —— O
/
. I/ <msg><soap....><filter="*icillin”...</msg>
Service l <
Data Web Internet Service

Portal
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CTS API
Application ; ;
~— |
Interface Cl? ,

_ 7
Service — l /I — 7

TN
N

N
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Common Terminology Services API

° Allows Client Software to be Developed
Independently from Service Server
Software

* Allows Terminology Plug-and-Play
° Allows Client Plug-and-Play

* Defines a “Functional Contract”
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Common Terminology Services

Message Processing e
Application -

\

| \

ocabulary A
A

x V. |\ |
S |
L Vocabulary
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Common Terminology Services

* Services Are Also Partitioned by Function

Runtime Browser
Message API Message Message Browser
Runtime
Vocabu|ary API Vocabulary Vocabulary Browser
Runtime
Mapping / Vocabulary Mapping
Translation
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CTS Runtime Message APl Examples

Function

Inputs

Output

Description

val i dat eCode

Vocabulary domain
name

Coded attribute value
Context

List of
warnings and
errors

Determine whether
the supplied coded
attribute (CD) is
valid in this
vocabulary domain
and context.

val i dat eTr ansl ati on

Vocabulary domain
name

Coded attribute value
Context

List of
warnings and
errors

Determines whether
the translation
portion of the coded
attribute is valid in
this domain and
context.

t ransl at eCode

Vocabulary domain
name

Coded attribute value
Target code system
Target context

Translated the
supplied
coded
attribute

Translate the input
code into a form that
is valid in the target
contexts.
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CTS Runtime Message API (continued)

Function Inputs Output Description
filllnDetails Coded Attribute value | Filled in coded Fill in the details for
Language code attribute the coded attribute,
including all code
system names,
versions and display
names.
subsunes Parent attribute value True / False Determine whether
Child attribute value the parent attribute
subsumes the child.
ar eEqui val ent Coded attribute value 1 | True / False Determine whether
Coded attribute value 2 attribute value 1 and
2 are logically
equivalent
| ookupVal ueSet Expa | Vocabulary domain Hierarchical Return a hierarchical

nsi on

name
Context
language

expansion of value
set

list of selectable
concepts for the
vocabulary domain
and context
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CTS Runtime Vocabulary API

Function

Inputs

Output

Description

| ookupCodeSyst em nfo

Code system id —or-
Cods system name

Detailed information
about the code
system

Return detailed
information about
the named code
system

i sConceptldVvalid

Code System id
Concept Code

True / False

Determine whether
the concept code is
valid in the code
system.

| ookupDesi gnati on

Code system id
source concept
code

target concept code
relationship code

True / False

Determine whether
the relationship
exists between the
source and target
code
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CTS Runtime Message API (continued)

Function

Inputs

Output

Description

filllnDetails

Coded Attribute value
Language code

Filled in coded attribute

Fill in the details for the
coded attribute,
including all code
system names, versions
and display names.

subsunes Parent attribute value True / False Determine whether the
Child attribute value parent attribute
subsumes the child.
ar eEqui val ent Coded attribute value 1 True / False Determine whether

Coded attribute value 2

attribute value 1 and 2
are logically equivalent

| ookupVal ueSet Expansi
on

Vocabulary domain name
Context
language

Hierarchical expansion
of value set

Return a hierarchical list
of selectable concepts
for the vocabulary
domain and context
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Additional CTS API’s

° CTS Message Browsing API
° Used by HL7 Modelers

°* CTS Vocabulary Browsing API

°* Used by HL7 Terminology Authors and Value Set
Building

° CTS Mapping API

° Used to translate concept codes from one system to
another

Details can be found on HL7 Ballot spec
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Common Terminology Systems

* Interface specification

° Different message processing applications,
same functions

° Different terminology structures, philosophy —
same behavior

° Language Bindings
* (Currently) specified in OMG IDL
° Java interface binding
° Java bean binding
* WSDL/SOAP binding

* Specification is still under development...
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Links

http://www.hl7.orqg/

http://informatics.mayo.edu/
Standards / CTS
Implementation / CTS



http://www.hl7.org/
http://www.hl7.org/
http://informatics.mayo.edu/
http://informatics.mayo.edu/
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